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(54) SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a gate electrode 
for controlling generation of crystal defects due to the * 
stress in the heat treatment while break of the gate 
electrode by ion injection is prevented, and also to 
provide a method of manufacturing the gate electrode. 
SOLUTION: In the semiconductor device, channeling at 
the time of ion injection can be prevented, crystal grains - 
do not grow and stress is not generated even in the 
subsequent heat treatment by using, to a silicon film 
part of a gate electrode, small grain size polycrystal 
silicon film (5) having the average crystal grain size of 2 
to 40 nm and not oriented in the particular direction, or "? 
a laminated structure of the small grain size polycrystal 
silicon film and an amorphous silicon film after 
formation of a gate insulation film (4). Accordingly, it is 
possible to provide a transistor which includes a thin 
gate electrode without crystal defects. 
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a: < , n/^i/ h v- y f <90fiScg<*t»#jifi>' y 3 y±<D(s a ut fc»*r« 

[ 0 0 2 6 ] 

(* 3 onm&m) 

#?gW«?ff 3 ©UliKcoPTIglfBiSna, S3 (a) ~ (e) £ffl^Tt$i 
if|„ PS (100) 1 1-1 4QcmXt!f 5j»m, IfiCttfifi 1 0~ 1 5mQC 
ie^ + ^t^ltSillC, &»©#*«ffi*flH^ SSO. 3,im©STI»gt®«c3 
tf^Lfto ^£<D&, »»©7* h l Jvy7 7-f-gik-ft>iiASfili:<);t)NifcJ: 

tfpi^i;n«2, ^)imm<o^mmmx^n-j fc„ *<o\k, mmz. 2nm<D? 40 

- r- &mm 4 ^-^{tZlg^^H^'Pfc tJ^T 1 0 0 OtT'f ^tLfto C <DB$, IfOS 
jR©K-*»Sttl a t m % T- & ^> fc <, 8EV» T , ftIS C V D 8i(C <t 0 6 0 0 1 1' S i 
H 4 *"X^ffl^T 1. 0 6 X 1 0 4 Pa (8 0To r r) tlfl 0nm«*fiSi"j3 
> K 1 3 £ *t « L *: (03 (a) ) o 
[ 0 0 2 7 ] 

ffll, RTAtiOBiafil 0 01C/91?1 OSOtSTSiSL. 1 0 5 0 1IC1L 
1t<D*»* KSjSS 1 OOiC/^T'^Sl-r^CttCtO, *S«5"Jn>Bl 3^^SS^ 
4 t«» Lfc„ *H«tt£JR4> -effort: (0 3 (b) ) . C <D t 2 . tS 
B B B fi!cft{il^lciLjiftfifi^{r:cD/ci6)Sft^OM4*{iift ^ fc<7>©ISa# + #ft * K 
««-r* + »4I^IH«4#iL6nT^ftV>±, BSfflOnmki^ftftlSfiLfcefittt 50 
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CCifW^f ^SfltT L$^cnH±^t < J£g-f 5 C fcfiftfrofco 
[ 0 0 2 8 ] 

3 tl^ns^, 19 ©*W kOfetfl 0 nmKTClSf'hgg^JSIi' U 3 
it5k, iigttil»«fc fc^USH:, 6!:t«D)S«t, etitfl^ic8« 

Lfcm&?f£M& £ $Sfc#£, L(fL(f« ti fc tt© IB HllHtfT? * » l«llfc464^ 

H U 3 > fc £ D ffl 46 5 C fc ft T Z %> fc tb A i ft m M fc (i ft 6> ft <^ # , S«J*->e.^tSB%T 

[ 0 0 2 9 ] 

■ST^Sfcft. B«Da«tttt£ISS<tafc«fcnTV*. ttlC VDglCJ;?) 

6 4 OtT'S i H 4 A'XlCi 0 LISAS' 'J3>i (S3 ( d ) ) 4> T* tt 'h© g £ IS H > U 

OHTSS) * 7 O nm*«Lfc 0 CWtt, ^tSft-> U 3 > K H: T * © 
g^SSH^ U n >St©*a£tt£§ttlti <-fc*6. lt8!W'hfel«^ISSi"Jn>Ii OtffiE 
fttfco TEM(cJ:5gSg«Tli¥^oeS«[Hi2 0nmISf$oft„ fc % 3 ^ , 
C C T* ± 35 fc if flt -T 5 Jl It # H H > U 3 > 9 T* h r> fc *§ & fc a , l 0 n m © /J^ & @ £ ifcg S 
J"j3yIJ:l 4 fc, 70nm©#lBKi";3y§i9#i§«;*tt£CfcfcftS o 
U 3 >§!©*§-&, egtflfrlC/h? I^ISff l 0 n m©/h&g£iaj B -> Uayll 4t 7 0 20 
nm©ftgtf<lfrfcA£^lgJ¥7 0 n m©£*g&~> 'J3>ll 0 C i: 

fcftS. y- hMS^O^MBrSIAfc L T * > i£ A ft fc <fc D HI if; * > 6 £ in 

gi*jV*-5keVT'5xio' 5 cm -2 ft A Lfc (03 (c) ) „ ^ ©&, ■< * > 
«1£{|;©fci&©&fflJI£ 7 5 0 1C> 3 0 #©^*^B^*T'tTo fc„ CWtSHICh 

4 fc 2 s e ©/Mas^n^ y 3 yiit 1 ofc<^-rnfc&aa3fc<k 

■^Tfegfafilcltt^cef, «[&fc«fcA,fc*£{t:bft^fci6, *-tifc# 5 £7j©f££x O- 
fljiLT-t fco Sfc^llHi' y 3 y§i 9 Lfcif^ti. C © 7 5 0 30»> gig* 

MW&S^gttf* <*©T'. ^!it) /heg^lSfiS' 'J 3 y§| 1 0 fc ft fc (0 3 ( d ) ) <, 30 

*msfi0Ji{i'> u 3 >st± awe u *w Ki^sssts, ^tn***y ^ 

©cTfc<3/ < 5;l/h%«|«[b, ^ffla^fT^-tf^y ■9-1' Ky- hfcft«o *%WT'«C©m 

, &m<o7* b y y^'77^-fi!Sfej;D - p x -y f- > ye«tc * o ->y 3>«j$£/s 

j-yr.y^'Lt'y- Hi^lSLfto (03(e)) 

W ± © Hffi J£ !i T* li , ->U n > I li 1 I S /: li S ^ 2 I ^ 6 4 5 t « T- $ 5 A\ fc S 5 ^ 

, cftt><Dmm&it3m. 4«fc£Sfcft^>Tfcj;^ 0 ^wtcfttuf ft*a fc\ ±t©« 
T*©3gr B &©*fttiv:y^Aicft3cDT*, ^*>aAfc#?--53i#i£ttijftt«ft±-r3c 

fcfcftSo $fc, ^ B 0 B 6&*«^«!IT'CnK±liS B B B )S« L%^<DT°fcJ]tfmX?Z C 40 
fcfcfti^o fcfcU HgWfc#*.fclf£, 4iW±©I^«itct§ci:{iy-HSI 
*tf *b**fttt fc fcfr < » li<Olf^8 0 n m&Tfcfc^Tfifijg-T 3©fcB!ffi##? 

o *fc, 4 gj^±<oi««{ct5v^T{i 2 ~ 3 m t^s«©ft * y >?&i±&im L^mmr- 

tftl^o Sfc, «t*lttS"J3ylto^T2'<T^5ff, fc »> fcttBIJIS* K 

-lf>yLfcy-h«ffi©$Sft:fiM(cy;V-Tr.'>A^i!jP^ : ftaT^«fc(Oa]Mfefe0, 
~>y3>Mtcy;I/T^>>i > ^rl 0~5 0a t o mXl&ljaLtci/ V ^ >7 -V I±T'&r> 
Tfc^<Fp1Sft<, ^cD5cd^(ii/y3>'CD«^fcP«T'fei»±, ^*>aXLf;il«l 
if»Kt,]BE<«T*fcii>S2fl:IW±K:*.Jft*««**. ift->'Jnyy;^;H*fli^5 
^B-, 1 1 1 S 1 Tii H $ ft A 1 * 'J •> 'J 3 y y ;!/ v a A t 4 5 , illl2TliSi 

iii'Miiig B B B -> y 3 $2iii#si'> | J^y^v;ni > 2e>ic3«gfc 50 
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E*5fi»ttfiT*K±-r«fc*»5B3JiH:3^^hS/y-9-^K*«iS-r*fcii)fe:S/';a 

>n# i &g&fci6T-£-5o % 3 (Dmmmmic-o^x &m 1 ■ a.i/Miaansss'y 

[ 0 0 3 0 ] 10 

0 4 ( a ) ~ ( b ) y n ymm 2 0 l iffliSy- M68l£ 2 o 2lfc)til/ft^8 
g^&JIv' 'J 3 > it 2 0 3 <D*i«lt& (04 (a) ) t 9 0 0 TC> 30», mm^PX'<DT 

=.-jim am 4 (b))©giim^&^¥K©*gii.&©xy-y7-T-&5o 2 o 4 a£A 

fiiT*il(7)i:#<D^ B Ha©^:$Sa i Fi^LT4 0 n m £ o „ M ^ & 2 0 0 nmT*&3„ 

So ^saaM^^Biiio^iJz (H4 (a) ) tmmm'&<Di&ii,%L(DV:R (04 (b) ) a 

^ c i: #fc> fr> 3 „ 
[ 0 0 3 1 ] 

-IS. 0 5 ( a ) ~ ( b ) tti/ U a >St£± 2 0 1 ©Iiy- h&ftit 2 0 2 ±fc#fi* 20 
s>";a>IS205£:it«rL> 9 0 0 t, 3 0#m^3l*T*©*fcfflSBU&©TEMi:X<D 
X^7fT-3b5. Jtg[it^(i^ H IS-> , J3y2 0 5«:©T*ie B |)K(±m!gSnftV^^ (05 
(a) ) , ^ffla^ajg^feA^ft U ^JSS>"J3V 2 0 6 !:SoT^5. SfcHgHS 
2 0 7 (ifiO. 5 /i m i: f? ^ (05 (b) ) . 9 t# B B B g>"J 3 yKiiillc 

[ 0 0 3 2 ] 

^#fett^K±-r 5 1 1 fete, ^^-yaAii?sttftc»fci6(o^fflS{Ccfcs, y-b«a 
* $ a v - x • Fu-oiBW^oiefi^BoKi^iiPMb, ^x^/i/y-^wat, 

[0ffi«fK*«:S>iW] 

[01] (a) ~ (d) a*^w©y- h mmoBtfiu&vim 1 <D^mBm<Dxm^.nwi 

IB 

[02] (a) ~ (d) B*«9JOy- H«C**Ji6«)JB20jltigI<DIiMnBf 
E0 

[03] (a) ~ (e) li*^®y-Ht©f^)3a©S3 0*lfi©IigttlBf 40 
S0 

[0 4] (a) ~ (b) tt/heg^tgfi'> 'J ^ y|K<Dl!lA9[ffi%(0«3Af£S(0i5j|«?>l 
fSfc^*©X y -y ^-0 

[05] (a) ~ (b) y a :/» ©Mffi9ti&©£^ ftfi ©3»*?£tttt^ 

[06] (a) ~ (c) ttt£*S[tBK J; 0 ©J«Lfcy- b««©©«*J£©xeSSnifffi 

0 

[07] (a) ~ (e) ttf£*fi«fc«fc D J&#Lfcy- h««©JBl«#ffi©Igfl[nifffi 
0 

[ ft *t CO ffi W ] 50 
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